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gases, and partly to adjust the proportion of carbon, silicon, manganese and other desirable elements.
4.  The reduction will be effected in some form of shaft furnace.
5.  The refining will be effected in some form of electric open-hearth furnace, or in a ladle.
6.  The furnaces for reducing and refining may be separate, the metal being transferred from one to the other, or they may be combined.
7.  In a combination furnace the ore must be held, periodically, in the reducing shaft, while the accumulated steel is refined,
8.  In smelting iron-ore to make steel, phosphorus and sulphur in the charge can be largely eliminated from the steel.    The removal of phosphorus is more perfect, and that of sulphur less perfect, than in smelting for pig-iron.
9.  In consequence of the less perfect removal of sulphur the direct process should be restricted to ores and fuels that are reasonably low in sulphur.
10.  In consequence of the better removal of phosphorus, the oxidizing-refining process, usually employed in steel-making, can often be omitted in the direct production of steel, and there is therefore no need to remove the carbon, and then return it again to the steel.
11.  In the electric reduction furnace (for pig-iron or for steel), the simple shaft of the blast-furnace should be modified for greater economy in view of the absence of an air-blast, and the consequent lower temperature of the ore in the shaft.
12.  This modification may consist of a system of gas circulation, as in the Swedish iron furnaces, or of a system of retorts for heating the charge, as in the Evans-Stansfield steel furnace,
Note.—The author believes that the above statements represent generally the conditions necessary for the direct production of steel in the electric furnace. It is possible that with some particular ore, or combination of ores, steel of suitable chemical composition and mechanical properties may result from the smelting operation without the need of any refining. Even in this case, some slight adjustment of composition would probably be needed which could be effected in a ladle as mentioned in 5.m soft steel,|required 3,430 kw.-hours per metric ton of steel, and it was estimated that 2,600 kw.-hours would suffice in a 2oo-kw. furnace and 2,5$?Mcw.-hours or less in a very large- furnace.                .                 '';.
